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ABSTRACT : 

A method of using a DOS file system to access a file in a database is provided. In 
one embodiment implemented in an on-board vehicle navigation system, the file 
includes map data for a given geographic area. A file access table (FAT) is 
associated with the file system and references the file. The FAT has a plurality of 
locations, each location including a reference to one of the data clusters of the 
file and to another location in the FAT, forming a linked list of the references. 
The logical order in which the data clusters occur within the file is determined by 
following the linked list in the FAT for that file. A cluster table is then 
constructed for the file. The references to the data clusters are stored in 
consecutive locations of the cluster table according to the logical order of the 
data clusters within the file. The file is then accessed by sequentially accessing 
the consecutive locations in the cluster table to retrieve the data clusters. 
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ABSTRACT : 

A moving object navigation apparatus includes an input section, a map information 
memory section, a database, a coordinate retrieval section, a route calculation 
section, and an output section. The input section inputs institution names 
indicating the present location of a moving object and a destination by using a 
natural language. The map information memory section stores a map including 
information of roads and institutions. The database stores the relationship between 
the institution names on the map stored in the memory and position indexes. The 
coordinate retrieval section retrieves the institution names indicating the present 
location and the destination, which are input by the input section, from the 
database, and outputs corresponding position indexes. The route calculation section 
obtains the shortest route between the position indexes of the present location and 
the destination, which are output from the coordinate retrieval section, by 
referring to the map stored in the memory. The output section outputs route 
information obtained by the calculation section to the user of the moving object. 
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information data and supplies the portable terminal with the data set. 
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parcel size but having at least a desired fill percentage. The parcelization method 
also provides for a division arrangement that facilitates addressing and 
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includes special nodal entities that are used to collapse complex intersections, 
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updated to include the assigned parcel identifications and the parcels are stored on 
the medium. 
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ABSTRACT 



A navigation system uses a geographic database to determine a solution route to a 
destination and provides detailed maneuvering guidance for following the solution 
route. In addition, the navigation system includes a preview function that provides 
a summary of the solution route prior to providing the detailed maneuvering guidance 
for following the solution route. The preview function is included in the 
programming of the navigation system. The preview function uses a feature 
incorporated in the geographic database wherein the portion of the geographic 
database used by the navigation system when determining a solution route includes 
references to another portion of the database that includes the actual text of the 
names of the roads represented thereby. As the navigation system uses the data in 
the geographic database to determine the solution route, data representing the roads 
in the solution route are saved, including the references to the other portion of 
the geographic database that includes the actual text of the names of the roads . 
After the solution route is determined, the preview function evaluates the data 
representing the roads in the solution route and provides a list of route preview 
data structures. The list of route preview data structures includes the references 
to the portion of the geographic database that includes the actual text of the names 
of the roads. The list of route preview data structures is used to provide the user 
of the navigation system with a preview that contains a summary of the solution 
route. The preview provided to the user can include the names of the roads in the 
solution route. The names can be obtained from the geographic database using the 
references contained in the list of route preview data structures. When obtaining 
the names, the references can be reordered to facilitate accessing the text of the 
names quickly. By providing a preview of the calculated route, the user is 
familiarized with the route prior to being given detailed guidance for following the 
route . 
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An architecture for a geographic database that supports the identification and use 
of names for intersections of roads located in a geographic region, and methods for 
use and formation thereof. The geographic database includes data that represent 
components of a road network in a geographic region. The geographic database 
includes a first plurality of data entities each of which represents an intersection 
of roads in the road network and a second plurality of data entities each of which 
represents a name of one of the components of the road network. The geographic 
database includes a third plurality of data entities each of which associates one of 
the first plurality of data entities with one of the second plurality of data 
entities. The third plurality of data entities are referenced by other data entities 
in the geographic database and by indices to allow a navigation application program 
using the geographic database to identify intersections of roads in the geographic 
region by name and to use the name of an intersection for the purpose of location 
identification and route guidance. Also disclosed is an improved process for forming 
substitute data records to represent complex physical geographic features thereby 
facilitating operation of a navigation system by reducing processing requirements 
for certain functions. 
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An improved method and system that provides for a data access interface layer in a 
navigation system. The navigation system is of the type that includes a navigation 
application software program that provides navigating features to a user of the 
system and a geographic database stored on a computer- readable storage medium 
wherein the geographical database includes information relating to the geographical 
region about which the navigation system provides the navigation features to the 
user. The data access interface layer is preferably stored in the navigation system 
as a library of software functions. The data access interface layer operates in 
conjunction with the navigation system application software. The data access 
interface layer isolates the navigation application software from the geographic 
data which are stored on the storage medium. The data access interface layer 
intercepts requests by the navigation application software for geographic data. The 
data access interface layer retrieves geographic data from the storage medium and 
converts the data into a format usable by the navigation application software. The 
data access interface layer also provides for memory management that facilitates 
accessing and using geographic data from the particular storage medium quickly and 
efficiently. By recognizing that different media types have different physical 
formats, the data access interface layer accommodates and isolates the differences 
so that the portions of the data access interface layer that interact with the 
navigation application software can be generic. 
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ABSTRACT : 



A navigation system uses a geographic database to determine a solution route to a 
destination and provides detailed maneuvering guidance for following the solution 
route. In addition, the navigation system includes a preview function that provides 
a summary of the solution route prior to providing the detailed maneuvering guidance 
for following the solution route. The preview function is included in the 
programming of the navigation system. The preview function uses a feature 
incorporated in the geographic database wherein the portion of the geographic 
database used by the navigation system when determining a solution route includes 
references to another portion of the database that includes the actual text of the 
names of the roads represented thereby. As the navigation system uses the data in 
the geographic database to determine the solution route, data representing the roads 
in the solution route are saved, including the references to the other portion of 
the geographic database that includes the actual text of the names of the roads . 
After the solution route is determined, the preview function evaluates the data 
representing the roads in the solution route and provides a list of route preview 
data structures. The list of route preview data structures includes the references 
to the portion of the geographic database that includes the actual text of the names 
of the roads. The list of route preview data structures is used to provide the user 
of the navigation system with a preview that contains a summary of the solution 
route. The preview provided to the user can include the names of the roads in the 
solution route. The names can be obtained from the geographic database using the 
references contained in the list of route preview data structures. When obtaining 
the names, the references can be reordered to facilitate accessing the text of the 
names quickly. By providing a preview of the calculated route, the user is 
familiarized with the route prior to being given detailed guidance for following the 
route . 
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ABSTRACT : 

A geographic database for use with a navigation application program that provides 
navigation features to an end-user. The geographic database includes a plurality of 
data records of a first type and a plurality of data records of a second type. The 
plurality of records of the first type are organized into a plurality of parcels, 
each of which includes a plurality of data records of the first type and the 
plurality of records of the second type are organized into a plurality of parcels, 
each of which includes a plurality of data records of the second type. The parcels 
of data records of the first type are interleaved with the parcels of data records 
of the second type. This interleaving enables navigation functions that use these 
different types to access these different types more quickly and efficiently, 
thereby enhancing navigation system performance. Also disclosed is a method for 
forming a geographic database that includes a plurality of data records that 
represent geographic features and which can be used in a navigation system. The 
method includes the step of interleaving parcels containing pluralities of data 
records of a first type with parcels containing pluralities of data records of a 
second type. 
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ABSTRACT : 

A method and system for supporting alternative names of geographic locations with a 
navigation application program that uses a geographic database stored on a 
computer- readable medium. The alternative names of geographic locations include 
names in a plurality of different languages. Included are one or more language 
filters. Each of the one or more language filters associates the data records in the 
geographic database that are used as names for geographic locations with one or more 
of the plurality of different languages. A routine uses the one or more language 
filters so that the navigation application program can use names for geographic 
locations that are valid in an access language selected from among the plurality of 
different languages. 
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ABSTRACT : 



A method and system for managing memory resources in a system used in conjunction 
with a navigation application program that accesses geographic data. The geographic 
data are comprised of a plurality of data records. The plurality of data records are 
organized into parcels, each of which contains a portion of the plurality of data 
records, such that the data records in each portion of the plurality of data records 
that forms each parcel are accessed together. One or more buffers each that forms a 
contiguous portion of the memory of the navigation system is provided as a cache to 
store a plurality of parcels . One or more data structures located outside the 
contiguous portion of memory identify the parcels of data stored in the cache and 
the locations in the cache at which the parcels are stored. The one or more data 
structures located outside the contiguous portion of memory in which the parcels are 
cached are used to manage the parcel cache to use it efficiently. These one or more 
data structures located outside the contiguous memory in which the parcels are 
cached are also used to defragment the parcel cache. 
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ABSTRACT : 

An improved method and system that provides for a data access interface layer in a 
navigation system. The navigation system is of the type that includes a navigation 
application software program that provides navigating features to a user of the 
system and a geographic database stored on a computer- readable storage medium 
wherein the geographical database includes information relating to the geographical 
region about which the navigation system provides the navigation features to the 
user. The data access interface layer is preferably stored in the navigation system 
as a library of software functions. The data access interface layer operates in 
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conjunction with the navigation system application software. The data access 
interface layer isolates the navigation application software from the geographic 
data which are stored on the storage medium. The data access interface layer 
intercepts requests by the navigation application software for geographic data. The 
data access interface layer retrieves geographic data from the storage medium and 
converts the data into a format usable by the navigation application software. The 
data access interface layer also provides for memory management that facilitates 
accessing and using geographic data from the particular storage medium quickly and 
efficiently. By recognizing that different media types have different physical 
formats, the data access interface layer accommodates and isolates the differences 
so that the portions of the data access interface layer that interact with the 
navigation application software can be generic. 
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ATTY- AGENT- FIRM: Kozak; Frank J. Kaplan; Larry M. 



ABSTRACT : 

A geographic database for use with a navigation application program that provides 
navigation features to an end-user. The geographic database includes data entities 
that represent segments of roads and additionally includes data entities that 
represent aggregations of segments of roads. The data entities that represent 
aggregations of segments of roads are used during a route calculation by the 
navigation application to suppress evaluation of roads of lesser functional rank 
thereby enhancing performance of the navigation system. According to one aspect, 
each of the data entities that represent segments of roads that represents a segment 
of a road that together with at least one other segment of a road forms part of an 
aggregation which is represented by one of the data entities that represent 
aggregations of segments of roads includes a reference thereto. According to another 
aspect, each of the data entities that represent aggregations of segments of roads 
refers to data entities that are abbreviated representations of the segments of 
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roads included in the represented aggregation. Each of the data entities that are 
abbreviated representations of the segments of roads refers to a corresponding one 
of the data entities that represent segments of roads that represents the same 
respective segment of road. According to this aspect, at least some of the data 
entities that represent aggregations of segments of roads are stored separately from 
the data entities that are abbreviated representations of the segments of roads 
included in the represented aggregation. According to a further aspect, the 
navigation application program uses the references between the data entities that 
represent segments of roads, the data entities that represent aggregations of 
segments of roads, and the data entities that are abbreviated representations of the 
segments of roads included in the represented aggregation to provide navigation 
features, including evaluating which data entities to use for route calculation and 
ascertaining whether a solution route has been found. 
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ABSTRACT : 

A system and method for arranging and storing a plurality of records of geographic 
data, wherein each record corresponds to a physical feature having a physical 
location in a geographic region. The method and system comprise arranging the 
records of geographic data into a plurality of parcels . Each parcel includes records 
of geographic data that represent features having physical locations encompassed 
within a corresponding associated rectangular area located in the geographic region. 
The size and location of each such rectangular area associated with a parcel is 
determined by a series of divisions of a bounding rectangle that encompasses all of 
the features represented by the plurality of records into further rectangular areas. 
Each division, subsequent to an initial division, is made on a rectangular area 
resulting from the preceding division. Each such division of a rectangular area is 
made at a location along the rectangular area based upon an assessment of one or 
more trial divisions of the rectangular area at one or more locations. A division is 
selected based upon a comparison of the quantities of data encompassed by the 
rectangular area and each of the further rectangular areas formed by the one or more 
trial divisions. The assessment is based upon a comparison of these quantities of 
data for each such trial division to a plurality of ranges of acceptable data 
quantities. These acceptable sizes are derived from a desired fill percentage of 
parcels with data. 
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ABSTRACT: 

An improved method and system for storage of geographic data on physical storage 
media. The geographic data are stored in a manner that facilitates and enhances use 
and access of the data by various navigation application functions in navigation 
systems that use the data. The geographic data includes a parcelization that 
separates the geographic data into parcels having less than or equal to a maximum 
parcel size but having at least a desired fill percentage. The parcelization method 
also provides for a division arrangement that facilitates addressing and 
identification of the parcels . According to a further aspect, the geographic data 
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includes special nodal entities that are used to collapse complex intersections 
such as roundabouts, cloverleaves, and divided highways^ into simpler da?a 

*^ on % The fecial nodal entities are associated with road segment data 
1"^" S f nd USed in * route calculation program in place of regular node entities. 
Further, the geographic data include a normalized attribute array that includes 
reoccurring combinations of certain selected attributes of the geographic data 
at d r?hnf« wL*^ " e j ncluded in P la « of data corresponding to the selected 
attributes. When a navigation application program requests data, an entry in the 
normalized attribute table pointed to by an index in the data is used t7re?urn the 
requested data in the particular combination of attributes from the normalized 
tn l^ 1 ^"^- £ 6 ? ec f ra P^ c da ta " compiled by a method that facilitates access 
to the data on a physical medium. According to the compilation method, data files to 
be stored on the medium are organized into parcels . The data records within the data 
5i le ! ar ^ identified by the parcel in which they are located. An arrangement of all 
the data files on the medium is determined and a parcel identification*^!^ to 
,^L?f dl ? m " fT 9 !^ t0 ? ach P arcel - Cross references between data records are 
the mediuS inClude the assi Smed parcel identifications and the parcels are stored on 
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ABSTRACT : 

H a f^= em and meth ° d for m ^ing and using a geographic database . The geographic 
database represents a geographic region and is used wi th a nav igation application 
program The geographic database includes a plurality of data entities Sch of which 
represents a physical feature in the geographic region. The plJraiiK of Sate 
of a " f^ated in to a plurality of parcels %ach of which contain, a grouping 

11*11* entltl | s that represent features in the geographic area encompassed Sin I 
separate one of a plurality of rectangles which together encompass all the feature's 
in the entire geographic region represented by all of the plurality of data 
entities. Each of the plurality of data entities has a dat? entity!? The data 
Si inM^™ ned ln ? a = h ° f .the plurality of parcels define an associated range of 
fX?,-* n ?n' y ID 3 as ?°"ated with their respective-parcel such that the range of data 
entity ID'S associated with each parcel does not oSirllp- the range of data entity 
ID'S associated with any another of the plurality of parcels . Associated 5iS tto 
geographic database is a searchable kd-tree structure whose n odes represent 
flZnl* 0n Zu° f M h ? ST e °9"P h i c region into the rectangles from which the parcels are 
formed. The kd-tree structure permits spatial searching for a parcel b ased upo n 
f e °9»P h " coordxnates The kd-tree also includes data at certaTn-of its nodes that 
identify the ranges of data entity ID'S included in parcels formed from rectangles' 
resulting from the divisions thereby enabling the kd -tree t o be used as a binary 
tree for performing searches using the data entity ID'S. Navigation application 
program functions can search for data by utilizing the kd-trel to conduct eiSSr a 
spatial search using geographic coordinates or a binary search using a data entity 
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